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From Rutten AL, Oosterbeek K, Ens BJ, Verhulst S, 2006. Optimal foraging on perilous prey: risk of 
bill damage reduces optimal prey size in oystercatchers. Behav Ecol 10.1093/beheco/arh029:
Prey profitability is the amount of energy animals gain from a certain prey item divided by the amount 
of energy they expend foraging on that prey item. Because foraging animals are expected to maximise 
their energy intake/time spent foraging ratio, they are also expected to prefer prey items with the highest 
profitability. For Oystercatchers foraging on cockles this profitability increases with cockle shell length, 
so these birds are expected to prefer to eat larger cockles when given the choice. However, contrary to 
this expectation, Oystercatchers are often found to reject the largest and most profitable cockles. This 
inconsistency between predicted prey size preference and actual prey size selection has been found in 
many predator-prey systems. The ‘risky prey hypothesis’ proposes that this is the result of an increased 
risk to the predator (for instance of being preyed upon themselves, or of being damaged by their prey) of 
larger, and usually more profitable, prey. This increased risk would lead to a reduction of longer-term 
average intake rate. This paper shows that this is indeed the case for Oystercatchers foraging on cockles. 
We show that, for captive birds, the risk of bill tip damage increases with increasing cockle shell size, 
and that birds foraging with a damaged bill tip open fewer cockles than when they forage with an 
undamaged bill. Moreover, we show that the incidence of bill tip damage in free-living Oystercatchers is 
related to the average cockle size in their foraging area, and that birds with a damaged bill tip weigh less 
than birds with intact bill tips. We conclude that foraging Oystercatchers take a future reduction of 
intake rate due to damage done by larger cockles into account when deciding which cockles to eat.
